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© Self-locking cable grip. 

© A load attachment device (10) attaching a per- 
son to a safety line (11) to provide a fall-arrest 
facility, comprises a slipper member (19) for engag- 
ing an elongate member (11) for sliding movement 
therealong, and load sensitive locking means .(25) 
having an unlocked condition permitting free sliding 
movement of the device and a locked condition in 
which a grip portion (27) of the locking means (25) 
engages and grips an elongate member (11) slidably 
engaged, in use, with the slipper member, the lock- 
ing means including biassing means (30) to cause 
the locking means (25) to be brought automatically 
into its locked condition when an applied loading, 
which is required to maintain the locking means (25) 
in its unlocked condition on an inclined, or a vertical 
or near vertical - elongate member (11), or portions of 
an elongate member, is removed. 
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LOCKABLE LOAD ATTACHMENT DEVICE 



The invention relates to a load attachment de- 
vice for enabling a load to be moved along a path 
defined by an inclined, or vertical or near vertical 
elongate guide member, or portion thereof, and 
preferably freely past any intermediate support or 
attachment points which may be provided for the 
guide element. Such a device is described in Brit- 
ish Patent Specification No. 1582201 and corre- 
sponding U.S. Patent No. 4,265,179. The present 
invention provides a load attachment device which 
is adapted to enable the device to be releasably 
locked to the elongate guide member to prevent 
movement in at least one direction along that mem- 
ber, for example to provide a fall arrest facility for a 
person secured to an inclined, or a vertical or near 
vertical safety line by the device. 

Our British Patent No. 2,096,959 describes tra- 
versing devices for sliding along elongate members 
past attachment points thereof, which are provided 
with pivotally mounted locking cams which posi- 
tively lock the devices to the elongate elements 
when a load attached to the device is applied in 
one direction along the elongate members. If such 
a device is used to secure a person with respect to 
a steeply inclined, or a vertical or near vertical 
safety line, there is a danger that locking of the 
device may not occur in a fall arrest situation. This 
is because, when the tension in a lanyard of a 
safety harness, which is hooked onto one end of 
the locking cam, is relieved there is no positive 
locking action of the device. In a fall- situation 
where the tension in the lanyard is relieved, the 
device is still free to fall under its own weight down 
the safety line whereby no fall arrest action is 
achieved. 

The invention seeks to provide an improved 
device which overcomes or minimizes this dis- 
advantage of the above-described devices by pro- 
viding automatic locking of the device once the 
applied load is relieved. A preferred feature of the 
invention also provides a device which, when 
grabbed in an emergency, is adapted to bring 
about a reinforcement of the locking action of the 
device. 

The invention provides a load attachment de- 
vice comprising a slipper member for engaging an 
elongate member for sliding movement therealong, 
and load sensitive locking means having an un- 
locked condition permitting free sliding movement 
of the device and a locked condition in which a grip 
portion of the locking means engages and grips an 
elongate member slidably engaged, in use, with 
the slipper member, the locking means including 
biassing means to cause the locking means to t}e 
brought automatically into its locked condition 



when an applied* loading, which is required to main- 
tain the locking means in its unlocked condition on 
an inclined, or a vertical or near vertical elongate 
member, or portions of an elongate member, is 
5 removed. 

The invention provides a load attachment de- 
vice, which comprises at least one wheel having 
recesses formed in its periphery at spaced loca- 
tions therearound and separated by projecting 
70 parts of the wheel, and a cooperating slipper mem- 
ber located with respect to the wheel, and adapted 
and arranged to allow rotation of the wheel about 
its axis with respect to the slipper member while 
locating an elongate member with respect to the 
15 wheel such that when the device is moved along 
an elongate member slidably engaged with the 
guide member, transverse supports for such mem- 
ber are received, guided and passed in the reces- 
ses of the wheel which then rotates relative to the 
20 guide member while the^ elongate member is lo- 
cated with respect to the wheel by the slipper 
member; and load sensitive locking means moun- 
ted on the wheel, said locking means having an 
unlocked condition permitting free sliding move- 
25 ment of the device and a locked condition in which 
a grip portion of the locking means cooperates with 
a portion of the slipper member so as to enable an 
elongate member slidably engaged, in use, with 
the slipper member to be gripped firmly between 
30 said portions, and including biassing means for 
causing the locking means to be brought automati- 
cally into its locked condition when an applied 
loading, which is required to maintain the locking 
means in its unlocked condition on an inclined, or a 
35 vertical or near vertical elongate member, or por- 
tions of an elongate member, is removed. 

It is therefore necessary for a load, e.g., a 
tension in a lanyard hooked onto the locking mem- 
ber, to be applied to maintain the device in an 
40 unlocked condition in order to permit movement 
along an inclined, or vertical or near vertical safety 
line or portion thereof, otherwise the device auto- 
matically locks thereonto. 

In some embodiments of the invention, said 
45 locking means may be adapted to be maintained in 
said unlocked condition as aforesaid when said 
loading is applied thereto in a direction within a 
range defined between a line generally parallel to 
an elongate member, with which the slipper mem- 
so ber is engaged in use, and a predetermined acute 
angle thereto. 

Said locking means may comprise a pivotally 
mounted locking member having said grip portion 
formed on a part thereof on one side of the pivotal 
axis of the locking member and an attachment 
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portion, to which a load can be connected to the 
device, on the opposite side of said pivotal axis. 
The grip portion is preferably spaced from the 
pivotal axis of the member by a greater distance 
than the attachment portion. This feature gives a 
locking action which is more load sensitive than a 
symmetrical arrangement as well as providing 
greater leverage during a locking action and a 
mechanical advantage for the locking action when 
the applied load acts to rotate the locking member 
in the locking direction. 

The locking means may include a body part on 
which the locking member is pivotally mounted, the 
biassing means being connected to act between 
the body part and the locking member so as to 
bias the locking member towards its locked con- 
dition. 

Preferably the pivotal axis of the locking mem- 
ber is spaced from the rotary axis of the wheel and 
positioned on the side thereof remote from the 
slipper member, the arrangement being such that 
in a locking condition of the device the locking 
means tends to rotate, under gravity, about the 
rotary axis of the wheel assisting in moving the 
locking member to positive gripping engagement 
with a line with which the device is engaged in use. 

According to a feature of the invention, a mov- 
able member is mounted at an upper part of a 
portion of the body part which projects upwardly 
from the load-transfer or traversing device, when 
engaged with a generally vertical elongate mem- 
ber, and has a part engaging the locking member, 
the arrangement being such that when the device 
is grabbed in an emergency, the movable member 
is depressed to act on the locking member so as to 
cause the locking member to move to its locking 
condition. The movable member preferably has a 
portion adapted to slide on an elongate member, 
with which the device is engaged in use, when a 
load is applied to the locking member to maintain it 
in an unlocked position, whereby, when the device 
accelerates excessively under gravity down the 
elongate member in an emergency situation, fric- 
tional drag induced at the contact points between 
the elongate member, and the slipper member and 
the sliding portion of the movable member tends to 
slow the downward movement of the device so that 
tension in a safety line attached to the • locking 
member is relieved and the locking member there- 
by automatically moves to its locking position pro- 
viding a fall arrest facility. 

In other arrangements according to the inven- 
tion, said locking means may comprise a pivotally 
mounted locking member having at least one grip 
portion as aforesaid provided thereon to engage 
and grip an elongate element on pivotal movement 
of the locking member in one or both directions, 
and having an arcuate slot therein formed with a 



pocket at least at one end of the slot, the pocket 
being adapted to receive and locate a rolling ele- 
ment located in the slot, the locking member being 
biassed to a position in which the, or each, grip 
5 portion is out of contact with an elongate element 
engaged in use with said slipper member, and a 
pivotally mounted load attachment member having 
a control surface for acting on said rolling element 
when located in said pocket, the arrangement be- 

w ing such that, when the device moves onto an 
inclined, or a vertical or near vertical portion of an 
elongate element, the rolling member moves under 
gravity from said slot into said pocket, the load 
attachment member being biassed so that when 

75 said loading applied thereto is removed, said con- 
trol surface acts on the rolling element in said 
.pocket to cause the locking member to pivot and 
bring the, or the respective, grip portion into lock- 
ing engagement with an elongate member en- 

20 gaged, in use, with said slipper member. 

In other embodiments of the invention, said 
locking means may be adapted to be maintained in 
said unlocked condition as aforesaid when said 
loading is applied thereto in a direction perpendicu- 

25 lar to an elongate member, with which the slipper 
member is engaged in use, and at acute angles 
thereto up to a predetermined maximum acute 
angle. 

In some constructions according to the inven- 
30 tion, said locking means may comprise a body 
part, at least one locking member pivotally moun- 
ted on the body part and having said grip portion 
provided thereon, and a control linkage for moving 
the locking member between a locked and an 
35 unlocked condition, said linkage comprising a pair 
of first links pivotally connected together at a set of 
overlapping ends thereof with the other ends of the 
links having sliding means engaging in respective 
slots in the body part, the slots being elongate, in a 
40 direction generally parallel to an elongate member 
engaged, in use. with said slipper member, and at 
least one second link pivotally connected to said 
other end of a respective first link and to the, or a 
respective, locking member so that the locking 
45 member is moved between its locked and unlocked 
conditions when the associated sliding means 
slides along its slot, wherein said first links project 
from the body part and are adapted to define an 
enclosed space therebetween enabling a load con- 
so nector element to be engaged around the first links 
so that when said loading is applied to the first 
links, said sliding means move towards adjacent 
ends of said slots causing the locking member to 
move t to its unlocked condition and when said 
55 loading is no longer applied to the first links in a 
generally outward direction with respect to an elon- 
gate member, said biassing means cause the lock- 
ing member to be moved to its locked condition. 
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Further constructions according to the invention 
may comprise a pair of slipper members for slidin- 
gfy engaging an elongate member at spaced loca- 
tions therealong, a common body part having a 
pair of locking members pivotally mounted thereon 
to cooperate with the slipper members respec- 
tively, and a control linkage for moving the locking 
members between a locked and an unlocked con- 
dition, said linkage comprising a pair of first links 
pivotally connected with respect to one another at 
a set of overlapping ends thereof with the other 
ends of the links having sliding means engaging in 
respective slots in the body part, the slots being 
elongate in a direction generally parallel to an 
elongate member engaged, in use, with said slip- 
per members, said sliding means also engaging in 
further slots formed in said locking members, re- 
spectively, so that the locking members are moved 
between their locked and unlocked conditions when 
the sliding means slide along the associated slots 
in the body part, wherein said first links project 
from the body part to define an enclosed space 
therebetween enabling a load connector element to 
be engaged around the first links so that when said 
loading is applied to the first links, said sliding 
means move towards adjacent ends of said slots in 
the body part causing the locking members to 
move to their unlocked conditions and when said 
loading is no longer applied to said first links in a 
generally outward direction with respect to an elon- 
gate member, said biassing means cause the lock- 
ing members to be moved to their locked con- 
ditions. 

The wheel(s), the slipper member and the parts 
forming the locking assembly may be fabricated 
metal parts made, for example, by machining, 
pressing, forging or casting. Some or all of the 
elements of the device may be made from a suit- 
able durable plastics material, e.g.. Nylon. 

The traversing device may have other forms, 
for example adaptations- of the devices described 
and claimed in British Patent Specification No. 
1582201 (and corresponding U.S. Patent No. 
4,265.179) or in British Patent No. 2,096,958 and 
corresponding U.S. Patent No. 4,462,316, the dis- 
closures of which are included herein by reference. 

A specific embodiment of the invention will 
now be described by way of example and with 
reference to the accompanying drawings in which:- 

Figure 1 is a side view of a device embody- 
ing the invention; 

Figure 2 is a side view of the device of 
Figure 1 with parts thereof removed to show the 
internal structure; 

Figures 3 and 4 are views similar to those of 
Figures 1 and 2 respectively, of a second embodi- 
ment of the invention; 
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Figure 5 is a diagrammatic representation of 
a safety line arrangement on a roof structure; 

Figure 6 is a side view of a third embodi- 
ment; 

5 Figure 7 is a section along line A-A in Figure 

Figure 8 is a detail of the embodiment *of 
Figure 6; 

Figures 9 and 10 are side views of the 
10 embodiment of Figure 6 with parts thereof removed 
to show the internal structure of the locking means 
in an unlocked and locked condition respectively; 

Figure 11 is a side view of a fourth embodi- 
ment; and, 

rs Figure 12 is a view similar to Figure 11 with 

parts removed to show the internal structure. 

Referring to the drawings, there is shown a fall 
arrest device (10) embodying the invention which is 
engaged with a vertical or near vertical safety wire 
20 (11) and to which the lanyard of a safety harness 
can be attached. The safety wire (11) could for 
example be associated with a ladder and the de- 
vice (10) slidingly engaged therewith provides a 
means of restraining a person who may slip or fall 
25 from the ladder. Moreover, as described below, the 
device (10) is so adapted that it can traverse locat- 
ing hanger members which are engaged with the 
wire (11) at spaced locations therealong, without 
the device having to be disengaged from the wire. 
30 Such hangers may be in the form of U-shaped 
elements for engaging around the wire and having 
attachment means for securing to a fixed structure. 

The fall arrest device (10) comprises a load- 
transfer device of the type described in my British 
35 Patent Specification 1,582,202 and corresponding 
U.S. Patent No. 4,265,179 for engagement with an 
elongate element for movement therealong whilst 
permitting the device to traverse intermediate sup- 
port points of the elongate member without being 
40 detached therefrom. The device comprises a pair 
of spaced apart wheel elements (12 and 13) with a 
slipper member (14) being located between the 
wheels at a peripheral portion thereof. Each wheel 
(12,13) is formed with 7 radially projecting portions 
45 (15) which define therebetween 7 equi-angularly 
spaced recesses in the periphery of the wheel. The 
wheels are rotatably mounted on an axle (18). Each 
wheel is provided with a metal disc (16), e.g. made 
of steel, located against an end face of the asso- 
so ciated wheel which is remote from the other wheel . 
to extend partway along each recess defined in the 
periphery of the wheel. These discs (16), which are 
superficially mounted with resilient buffer elements, 
inhibit engagement of the wire (11) in one of the 
55 recesses defined in the wheels so as to prevent 
"winding-out" of the wire (11) from the load trans- 
fer device on rotation of the wheel relative to the 
slipper member (14). Without the disc and buffer 
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members, such engagement of the wire (11) in a 
recess in one of the wheels followed by subse- 
quent rotation of the wheel relative to the slipper 
member could result in complete detachment of 
the load-transfer device from the wire.(11). 

The slipper member (14), positioned between 
the wheels at the peripheries thereof, has a pair of 
axially projecting, arcuate flanges (19) which en- 
gage in correspondingly shaped grooves (20) 
, formed in the inner confronting surfaces of the 
projecting parts (15) of the wheels, thereby to 'lo- 
cate the slipper member (14) in position between 
the wheels whilst allowing the wheels to rotate 
complete revolutions in either direction with respect 
to the slipper member. In this way, U-shaped hang- 
er elements which contain the wire (11) can be 
received in a pair of corresponding recesses in the 
wheels and can pass through the device in such 
recesses as the wheels then rotate relative to the 
slipper member (14) with the parallel arms of the 
hanger element embracing the slipper member 
(14). In this way the device (10) can move up and 
down the wire (11) past locating hanger elements 
therefor without being detached from the wire (11). 

The device (10) further comprises a locking 
assembly (21) which is located in the space be- 
tween the wheels (12.13) to project radially there- 
from. The locking assembly (21) comprises a pair 
of elongate side plate members (22) which are 
fixed to one another in a spaced apart relationship 
v by a pair of shouldered spacer pins (23 and 24). A 
locking cam member (25) is pivotally mounted be- 
tween the side plates (22). The cam (25) has a pair 
of axially aligned circular spigots (26) projecting 
one on each side thereof, in the manner of a pair of 
trunnions, for engagement in corresponding holes 
provided in the side plates (22). The locking cam 
(25) is therefore pivotally mounted between the 
side plates (22) about the axis of the spigots (26). 

The cam member is formed with a gripping 
edge formation (27) for acting on the wire (11) so 
that it is firmly gripped between the cam formation 

(27) and an opposed arcuate surface in the slipper 
member (14) which receives the wire (11), when 
the cam is in its locking position as shown in 
Figure 2. The cam is also formed with an aperture 

(28) for receiving a safety hook device provided, for 
example, at the end of a lanyard attached to a 
safety harness. The locking cam (25) is further 
formed with an arcuate slot (29) through which the 
axle (18) of the load-transfer device extends. A 
tension spring (30) is provided to act between the 
locking cam and the side plates (22) to normally 
bias the locking cam member into its locking posi- 
tion as shown in Figure 2. 

The locking assembly (21) further comprises a 
slider member (32) made for example of a plastics 
material such as Nylon. Slider member (32) has a 



flat body part located between and generally con- 
forming to upper portions of the side plates (22). 
The slider member is formed with a rounded thick- 
ened section (31) at its upper periphery and side 
5 portions adjacent thereto to provide a sliding por- 
tion which engages the wire (11). The slider mem- 
ber is further formed with a downwardly projecting 
finger (33) which engages the locking cam (25) for 
acting thereon in an emergency situation as de- 

io scribed below. The body part "of the slider member 
(32) is formed with an elongate slot (34) through 
which the upper shouldered spacer (23) of the side 
plates (22) extends. This arrangement allows a 
vertical sliding movement of the slider member 

15 (32) with respect to the side plates (22). 

Figure 1 shows the positioning of the locking 
cam member (25) when a generally upwardly di- 
rected load is applied thereto, for example by the 
connection of a lanyard hook to the ring portion 

20 (28) of the locking cam member. Such a load will 
be applied to the device when a person connected 
thereto is ascending or descending when the fall 
arrest device (10) will move slidingly up or down 
the safety wire (11). The device (10) will be 

25 "pulled" up the wire (11) when the person secured 
thereto is climbing, or will drop down the wire (11) 
under its own weight when the person is descend- 
ing, whereby tension will be maintained in the 
securing lanyard, thereby maintaining the locking 

30 cam member (25) in the position shown in Figure 1 
such that it does not cause jamming of the wire 
(10) against the slipper member (14). The slider 
member (32) is moved to its uppermost position 
with respect to the side plates (22} and its rounded 

35 enlarged portion (31) slidingly engages against the 
wire (11). In such a condition, intermediate support 
hangers for the wire (11) can be traversed, first by 
engagement with the slider member (32) which is 
moved away from the wire (1 1 ) sufficiently to allow 

do the hanger to pass and then by engagement of the 
hanger member in a pair of corresponding reces- 
ses in the wheels (12,13) to be moved through the 
load-transfer device as the wheels then rotate rela- 
tive to the slipper member (14). During such tra- 

45 versing operations, the load-transfer device re- 
mains connected to the wire (11). 

When the upwardly directed load on the lock- 
ing cam (25) is relieved by the removal of tension 
in the lanyard, the biassing spring (30) then causes 

so the locking cam (25) to move to the position shown 
in Figure 2 whereby the gripping portion (27) of the 
cam digs into the wire (11) thereby jamming it 
against the opposed surface of the slipper member 
(14) and effecting locking of the device to the wire 

55 (11). Therefore as soon as tension is relieved in the 
lanyard, the device is automatically -brought into a 
locked condition. Any loading applied to the locking 
cam in a generally downward direction, for example 
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applied through the lanyard attached to a person 
thrown outwardly away from the device or slipping 
vertically downwards, will merely enhance the jam- 
ming effect of the wire between locking cam (25) 
and the slipper member (14) to provide a secure 5 
fall arrest facility. 

The slider member (32) provides an additional 
, safety feature in that it can be manually pressed 
downwardly to act on the locking member (25) 
through its downwardly projecting firtger (33) caus- w 
ing the locking member to be brought firmly into its 
locked condition. Therefore if a person grabs hold 
of the fall arrest device (20) in an emergency, it is 
most likely to cause the downward movement of 
the slider member (32) from. the position shown in 75 
Figure 1 to the position shown in Figure 2 which 
causes the device to become locked to the wire 
(11). 

The pivotal location of the locking cam (25) is 
such as to enhance the locking action of the de- 20 
vice. The pivotal axis of the locking cam provided 
by spigots (26), is considerably nearer the ring 
portion (28) of the cam than the wire (11). First, this 
construction gives greater movements for the lock- 
ing portion (27) of the cam (25) for relatively small 25 
movements of the ring portion (28) thereby increas- 
ing the- sensitivity of the locking action of the cam 
(25) with respect to movements of the ring portion 
(28) thereof. Secondly by having the pivotal axis of 
the locking cam remote from the wire (11) it is 30 
possible to increase the leverage of the gripping 
portion (27) of the cam when it bites into the wire 
(11). Thirdly, when a downward load is applied to 
the ring portion (28) of the locking cam in a fall 
arrest situation, there is a mechanical advantage of 35 
about 3:1 in respect of the application of this load 
at the gripping portion (27) of the locking cam. 

It will also be appreciated that when the locking 
assembly (21) is brought into the locked condition 
as shown in Figure 2, the locking assembly (21) 40 
rotates about the axle (18) of the load-transfer 
device under the action of tension spring (30) and 
its own weight which further assists in maintaining 
the locking cam in its locked condition. 

It is preferred in the above-described embodi- 45 
ment and in the following embodiments that a 
workman is secured with respect to the safety line 
by a safety harness or safety belt having a lanyard 
attachment which incorporates a tear-out type, of 
shock absorbing pack. This pack, which links the 50 
Nylon lanyard to the safety belt, comprises a strip 
of Nylon tear webbing parallel with a main load- 
bearing webbing. In the event of a fall, the tear 
webbing pulls apart to absorb the shock load while 
the additional load-bearing webbing provides an 55 
additional safeguard. In this way, it is possible to 
minimize fall injury to a person secured by a safety 
belt where it is inconvenient for that person to wear 
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a complete fall safety harness. 

Figures 3 and 4 show another embodiment of a 
fall arrest device (40) according to the invention. 
Device (40) comprises a load-transfer device as 
described above in relation to the embodiment of 
Figures 1 and 2 and similar reference numerals 
have been used for corresponding parts thereof. 
This embodiment is different principally in the con- 
struction of the locking assembly (41) and the 
description of this embodiment will be therefore 
limited to the construction of this locking assembly. 
The locking assembly (41) comprises a pair of 
elongate side plate members (42) which are fixed 
to one another in a spaced apart relationship by 
four shouldered spacer pins (43-46). Between the 
side plates (42), a locking cam member (47) and a 
load attachment link (48) are pivotally mounted on 
an axle (49) extending between the side plates 
(42). 

The .cam member (47) is generally triangular in 
shape and has rounded gripping edge formations 
(50) formed at the base corners of the triangle for 
gripping engagement with the elongate member 
(11) in locking conditions of the device (40). The 
cam member (47) has a first relatively shallow 
arcuate slot (51) through which the axle (18) of the 
load-transfer device extends. It is also formed with 
a second arcuate slot (52) of smaller radius which 
is formed at each opposite end thereof with a ball 
receiving pocket (53). A controlling ball (54) is 
disposed in the slot (52). 

. The link (48) projects outwardly of the locking 
assembly (40) beyond the side plates (42) and is 
provided with an aperture (55) for receiving a safe- 
ty hook device provided, for example, at the end of 
a lanyard attached to a safety harness or a safety 
belt. The link (48) has a flat control surface (56) for 
acting on the ball (54) in a locking condition of the 
device. The link (48) is biassed to a position in 
which it extends generally perpendicular to the 
safety line (11) by means of a leaf spring (57), the 
opposite ends of which engage around pins (43 
and 44) associated with the side plates (42). The 
spring (57) has a concave central portion which 
acts upon a pair of spaced pegs (58) upstanding 
from the link member (48). 

A leaf spring, not shown, similar to leaf spring 
(57) and also associated with the side plate pins 
(43,44) is provided to act on a pair of upstanding 
pegs on the cam member (47). to bias the cam 
member to a position in which the base of the cam 
member is generally parallel to and spaced from 
the safety line (11) so that neither gripping edge 
formation (50) is in contact therewith. The strength 
of the leaf spring associated with the cam member 
is relatively soft compared with that of the leaf 
spring (57) biassing the link (48).- The strength of 
the spring (57) is selected in accordance with the 
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weight of the fall arrest device (40) so as to ensure 
maintenance of the locking condition thereof in a 
fall arrest situation. 

The fall arrest device (40) may be used in a 
system in which a safety line (11) is guided along s 
an extensive path of movement of a workman 
which may have both horizontal and vertial stretch- 
es and which may require the device to provide a 
fall arrest facility in opposite vertical dispositions 
thereof/ For example a workman may wish to move w 
about a scaffolding or gantry system without de- 
taching the device from a safety line extending in a 
defined path around such system. The path may 
have a horizontal portion followed by a vertically 
upwardly extending portion followed by another is 
horizontal portion and possibly thereafter a verti- 
cally downwardly extending portion. In this way, the 
device should provide free movement without any 
locking occurring during movement along horizon- 
tal stretches but should provide a fall arrest locking 20 
condition when it is moving upwardly in one verti- 
cal disposition of the device and also when the 
device is inverted to move downwardly along a 
subsequent vertical portion of the safety line. 

When moving along a horizontal stretch of the 25 
safety line (11), the cam member (47) is biassed 
into a central position so that it is not in engage- ' 
ment with the safety line with the ball (54) floating 
freely along a central portion of the arcuate slot 
(52). In this condition, the device (40) will be freely 30 
movable in either direction along the horizontal 
portion J of the life-line (11) without any locking 
action taking place. However when the device (40) 
moves from a horizontal stretch of the life-line (11) 
to an inclined stretch thereof which is at an angle 35 
to the horizontal of greater than a critical angle, for 
example 45° , the ball (54) will move under gravity 
to one end of this slot (52) to engage in the ball 
receiving pocket (53) thereat. Once the ball (54) is 
engaged in a pocket (53), the locking mechanism 40 
(41) will be brought into a locking condition as 
illustrated in Figure 4, whenever the link mecha- 
nism (48) is automatically centered under the ac- 
tion of leaf spring (57). In normal operation, a 
tension load in the lanyard is applied to the link 4S 
(48) causing the link to move to the position shown 
in Figure 3 and allowing the cam member (47) to 
be brought to its unlocked condition under the 
action of the leaf spring acting thereon. In a fall 
situation, the upward pull of the lanyard on the link so 
member (48) no longer exists and the link (48) is 
automatically moved to the position shown in Fig- 
ure 4 under the action of leaf spring (57) whereby 
the flat control surface (56) on the link acts on the 
ball (54) which is then firmly engaged in the ball ss 
pocket (53) thereby causing the cam member (47) 
to be rotated to its locking position in which a 
gripping edge formation (50) thereof bites into the 
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life-line (11) to firmly grip the life-line between the 
formation (50) and an opposed portion of the slip- 
per member (14). 

If a second ball is introduced into the arcuate 
slot (52) in the cam member then the actuation of 
the device to provide the fall arrest facility will 
occur with stretches of the life-line which are in= 
dined to the horizontal at smaller angles, for exam- 
ple 30° to 35° instead of the aforesaid 45°. It will 
be appreciated that the device is brought into this 
fall arrest operational condition in both directions 
since ball receiving pockets (53) are provided at 
each end of the arcuate slot (52) and gripping edge 
formations (50) are provided at opposite base cor- 
ners of the cam member (47). Rubber buffer mem- 
bers (59) are provided to protect corner portions of 
the side plates (42) from engagement with the 
safety cable (11) and to provide frictional engage- 
ment therewith. 

Further embodiments of the invention will now 
be described which are adapted for use in provid- 
ing a fall arrest facility on inclined surfaces where 
the safety line is provided at a relatively low level 
thereon. An example of such an application would 
be a safety line secured over the sloping faces of a 
pitched roof as illustrated diagram matically in Fig- 
ure 5. At the apex of the roof, a corner tube (60) is 
secured by a mounting structure (61). The safety 
line (11) passes through the tube (60) and the 
opposite free ends of the safety line are secured 
with respect to the fixed structure. At intermediate 
positions along the sloping faces of the roof, the 
safety line is located by hanger elements (60a) 
fastened to the roof structure. Each hanger element 
(60a) comprises an endless rod-like element for- 
ming a pair of spaced loops which are joined to 
one another by a base portion which is secured by 
a D-shaped bolt to the roof structure. The life-line 
passes through the spaced loops which can be 
traversed by the fall arrest devices of the described 
embodiments of the invention whereby the vertical 
limbs of the loops engage in a pair of correspond- 
ing recesses in the wheels (12,13) to be moved 
through the load-transfer device as the wheels then 
rotate relative to the slipper member (14) as de- 
scribed above in connection with the first embodi- 
ment of the invention. The fall arrest devices of the 
following embodiments are adapted to allow an 
unlocked, free movement of the device along the 
life-line when the applied load is generally per- 
pendicular to the life-line or at an angle A thereto. 
In order to traverse the support hangers, the ap- 
plied load must be maintained at the most at an ' 
angle B to the aforesaid perpendicular direction. 
Furthermore the fall arrest device is required to 
lock when a person slips down the sloping surfaces 
of the roof when the applied load will be more 
generally along the direction of the life-line and up 
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to an angle C with respect thereto. In the construc- 
tion of the following embodiments to be described 
for such applications, the profile of the cam mem- 
ber will determine the angle C which controls the 
locking position of the device and the spring rate of 
the brassing means will control the maximum angle 
D of the inclined surface. 

Referring to Figures. 6 to 10, a further embodi- 
ment of a fall arrest device (60) in accordance with 
the invention again utilizes the common features of 
the embodiments of Figures 1 and 2 and Figures 3 
and 4 in respect of the spaced recessed wheels 
and slipper member and the following description 
will therefore be confined to the locking mechanism 
of the present embodiment which differs from the 
mechanisms of the first two embodiments. The 
locking mechanism (61) utilizes a pair of spaced 
side plates (62) having buffer members (63) pro- 
tecting corners thereof which may come in contact 
with the safety cable (11). A pair of locking cam 
members (64,65), each of generally triangular 
shape, are pivotally mounted in the space between 
the side plates (62) about aligned stub axles (66). 
Each cam member has an arcuate slot (67,68) and 
the axle (18) of the recessed wheels (12,13) passes 
through both slots (67 and 68). Each cam member 
has a respective gripping projection (69 and 70) at 
respective opposite ends of the arcuate bases of 
the cam members. The slots (67,68) are configured 
to allow movement of the cam members between 
positions in which the gripping projections (69 and 
70) are contained within the body part of the lock- 
ing device as shown in Figure 9 and positions in 
which the gripping projections (69 and 70) are 
brought into gripping engagement with the safety 
cable (11) as shown in Figure 10. 

Movement of the cam members (64,65) is con- 
trolled by a linkage (71 ) to which an applied load is 
connected to maintain the device in an unlocked 
position as shown in Figure 9 permitting free move- 
ment along the safety line (11) The linkage is also 
adapted to bring the cam members into the locked 
condition as shown in Figure 10 in a fall situation 
when a person slips down an inclined surface on 
which, he is working. 

The linkage (71) comprises, for each cam 
member (64,65), a first straight link (72,73) which, at 
one end is pivotally connected to the respective 
cam member at a position between the pivotal axis 
of the cam member and the apex of the cam 
member. The linkage further comprises, for each 
cam member, a cranked link (74,75) which is pivot- 
ally connected to the other end of the straight link 
(72,73) by means of a pin (78,79) which projects 
into a straight slot (76,77) formed in one of the side 
plates (62) of the locking mechanism so that pins 
(78,79) are slidable in directions parallel to the 
safety line (11). The opposite ends of the cranked 



links (74,75) overlap one another and are hingedly 
connected to one another by means of a stud (80) 
integral with the link (75) which projects through an 
aperture in the link (74). Elongate recesses (81) are 

5 formed in confronting surfaces of the overlapping 
portions of links (74,75) and the stud (80) projects 
from the base of the recess (81) formed in the link 
(75). A torsion spring (82) has a central coiled 
portion which engages around the stud (80) and 

10 has a pair of axially spaced arms, one of which 
engages in a recess (81) in the link (74) and the 
other of which engages in the recess (81) in the 
link (75). The torsion spring acts to bias the linkage 
(71) to the position shown in Figure 10 such that 

15 the locking mechanism is brought into its locked 
condition. 

In use. a lanyard end hook fitting is engaged 
around the cooperating cranked link (74,75) which 
project outwardly of the side plates (62) of the 
20 locking mechanism. Whilst tension is maintained in 
the lanyard in a direction generally perpendicular to 
the safety line (11), the linkage (71) is maintained 
in the position shown in Figure 9 whereby the 
locking mechanism is in its unlocked condition. 
25 When a person slips down the inclined surface, the 
lanyard hook fitting moves to one end or the other 
of the elongate space defined between the coop- 
erating cranked links (74.75) and the side plate 
(62) of the locking mechanism whereupon the tor- 
so sion spring is then free to act on the cranked links . 
(74,75) to bring the linkage (71) into the position 
shown in Figure 10 thereby effecting locking of the 
device (60) to the safety cable (11). It will be 
appreciated that the device operates on each of the 
35 oppositely inclined roof surfaces, as illustrated in 
Figure 5, since the locking mechanism is actuated 
when the lanyard hook is moved to either end of 
the aforesaid space between the crank links * 
(74,75) and the side plate (62). In practical embodi- 
40 ments of the invention, the construction and 
strength of the torsion spring will be such that a 
positive locking action will be induced when the 
direction of the force applied to the locking device 
by the lanyard is within the range of a direction 
45 parallel to the safety cable (11) at an angle C 
thereto where C is of the order of 40°. 

The embodiment shown in Figures 11 and 12 
constitutes a fall arrest device (90) for use in ap- 
plications similar to those described in connection 
50 with the embodiment of Figures 6 to 10. The de- 
vice (90) utilizes a pair of recessed wheel and 
slipper member assemblies as described above in 
connection with the embodiment of Figures 1 and 2 
and similar parts have been given similar reference 
55 numerals. The two wheel and slipper member as- 
semblies are mounted on a common body part 
(91). The body part (91) comprises two portions, 
each comprising a pair of spaced plates (92), and 
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each portion is hingedly connected together by a 
rubber or metal hinge. In the embodiment shown in 
the drawings, a flat rubber element (93) joins the 
two portions of the body part at a central position 
engaging between the two sets of space plates 
(92) thereof and is rivetted to such side plates. This 
construction allows a limited amount of articulation 
between the two portions of the body part about an 
axis- perpendicular to the safety cable (11) so that 
the two parts can be hinged with respect to one 
another through an angle of something of the order 
of 15° to 20° to allow the device to negotiate 
curved sections of the safety cable (11) or other 
changes in direction thereof. 

A locking cam (94,95) is provided between the 
spaced side plates (92) of each portion of the body 
part (91) of the locking mechanism and is pivotally 
mounted on an axle (96 t 97) extending between 
those side plates. Each cam has an arcuate slot 
(98,99) through which the axle (18) of the respec- 
tive sets of recessed wheels (12.13) extends. Each 
locking cam has a gripping formation (100,101) for 
gripping engagement with the safety cable (11) to 
trap the cable between the gripping formation and 
the slipper member (14) as illustrated in respect of 
cam member (95) in Figure 12. The slot (98,99) in 
the cam member allows the cam to be pivotally 
moved between a free position as shown in respect 
of cam (94) in Figure 12 and a gripping position as 
shown in respect of cam (95) in Figure 12). Ten- 
sion springs (102,103) are connected between re- 
spective, side plates (92) and respective cam mem- 
bers (94.95) so as to bias the cam members into 
their locking positions. 

Movement of the cams (94,95) between locked 
and unlocked conditions thereof is controlled by a 
linkage (104) which comprises a pair of link arms 
(105.106) which are pivotally connected at one end 
to the cam members (94,95) respectively and are 
pivotally connected to one another by a pin (107) 
at overlapping end portions thereof. The overlap- 
ping end portions of the links (105.106) are formed 
to have corresponding eyelets (108,109) for receiv- 
ing, when aligned, a lanyard hook as described 
below. The retaining pin (107) loosely engages in 
oversized apertures in the end portions of links 
(105,106) so as not to hinder articulation of the 
body part (91) of the locking mechanism when trie 
fall arrest device (90) is required to • negotiate a 
change of direction in the safety cable (11). 

Each cam member is formed with a short 
straight slot (110) located between the pivotal axis 
of the cam and the apex thereof and extending 
from the apex towards the base of the generally 
triangular form of the cam member. The side plates 
(92) are formed with aligned slots (111,112) which 
extend in a direction generally parallel to the safety 
cable (11). Pins (113,114) are provided to connect 
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the links (105,106) to respective cams (94,95). The 
pins which pass through apertures in the respective 
links (105,106) project therefrom to engage in the 
slot (110) in the respective cam member and also 
5 in the corresponding slots (111,112) in the side 
plates (92) of the body part (91). Movement of the 
cams (94,95) from their gripping position as shown 
in respect of cam (95) in Figure 12, which is 
normally maintained under the action of the tension 
io springs (102,103), is effected by providing a force 
oh the linkage (104) in a direction generally per- 
pendicular to the safety cable (11) to bring the 
linkage into the position shown in Figure (11) with 
the pins (113.114) at the ends of the slots 
75 (111.112) nearest one another whereby the cams 
are moved against their biassing springs to an 
unlocked condition as shown in respect of cam 
(94) in Figure 12. In this position, the eyelets 
(108.109) are in axial aligned with one another as 
20 illustrated in Figure 11 so that the unlocked con- 
dition can be maintained by engaging a lanyard 
hook through the aligned eyelets whereby free 
movement along the safety cable (11) can be 
achieved and the fall arrest facility of the device is 
25 thereby rendered inoperative. This would be a de- 
sirable condition for working on horizontal stretches 
of the safety cable (1 1 ). 

A fixed link or ring (1 1 5) is engaged around the 
link arms (105,106) to permit a connection thereto : 
30 of a lanyard hook for use of the device on inclined 
surfaces where the fall arrest facility is required. 
Under normal working conditions, the link (115) is 
subjected to a tension from the lanyard in a direc- 
tion generally perpendicular to the safety cable 
35 (11) so that it applies a generally outward pull to 
the linkage maintaining it in the unlocked condition 
as shown in Figure 11. In a fall situation, the 
'direction of force applied by the lanyard would be 
in a more sideways direction whereby the link 
40 (115) will be moved to one end or other of the 
space defined between the linkage (104) and the 
body part (91) of the device, as illustrated in Figure 
12, such that the tension springs (102,103) will be 
free to act on the cam members (94,95) to bring 
46 them into gripping engagement with the safety 
cable (11). 

It is conceivable that for applications where a 
safety cable having no intermediate hanger mem- 
bers is provided, the recessed wheels (12,13) of 
so the above-described devices could be replaced by 
side plates secured to the slipper member (14) 
since the devices would then not be required to 
pass or traverse intermediate support devices for 
the safety cable (11). 

55 
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Claims 

1. A load attachment device comprising a slip- 
per member for engaging an elongate member for 
sliding movement therealong, and load sensitive s 
locking means having an unlocked condition per- 
mitting free sliding movement of the device and a 
locked condition in which a grip portion of the 
locking means engages and grips an elongate 
member slidably engaged, in use, with the slipper 10 
member, the locking means including biassing 
means to cause the locking means to be brought 
automatically into its locked condition when an 
applied loading, which is required to maintain the 
locking means in its unlocked condition on an 75 
inclined, or a vertical or near vertical elongate 
member, or portions of an elongate member, is 
removed. 

2. A load attachment device, which comprises 
at least one wheel having recesses formed in its 20 
periphery at spaced locations therearound and sep- 
arated by projecting parts of the wheel, and a 
cooperating slipper member located with respect to 
the wheel, and adapted and arranged to allow 
rotation of the wheel about its axis with respect to 25 
the slipper member while locating an elongate 
member with respect to the wheel such that when 
the device is moved along an elongate member 
slidably engaged with the guide member, trans- 
verse supports for such member are received, 30 
guided and passed in the recesses of the wheel 
which then rotates relative to the guide member 
while the elongate member is located with respect 
to the wheel by the slipper member; and load 
sensitive locking means mounted on the wheel, 35 
said locking means having an unlocked condition 
permitting free sliding movement of the device and 
a locked condition in which a grip portion of the 
locking means cooperates with a portion of the 
slipper member so as to enable an elongate mem- 40 
ber slidably engaged, in use, with the slipper mem- 
ber to be gripped firmly between said portions, and 
including biassing means for causing the locking 
means to be brought automatically into its locked 
condition when an applied loading, which is re- 45 
quired to maintain the locking means in its un- 
locked condition on an inclined, or a vertical or 
near vertical elongate member, or portions of an 
elongate member, is removed. 

3. A device as claimed in Claim 1 or Claim 2 50 
wherein said locking means are adapted to be 
maintained in said unlocked condition as aforesaid 
when said loading is applied thereto in a direction 
within a range defined between a line generally 
parallel to an elongate member, with which the 55 
slipper member is engaged in use, and a predeter- 
mined acute angle thereto. 
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4. A device as claimed in Claim 3 wherein said 
locking means comprises a pivotally mounted lock- 
ing member having said grip portion formed on a 
part thereof on one side of the pivotal axis of the 
locking member and an attachment portion, to 
which a load can be connected to the device, on 
the opposite side of said pivotal axis. 

5. A device as claimed in Claim 4 wherein said 
locking means include a body part on which the 
locking member is pivotally mounted, with said 
biassing means being connected to act between 
the body part and the locking member so as to 
bias the locking member towards its locked con- 
dition. . 

6. A device as claimed in Claim 5 wherein a 
movable member is mounted at an upwardly pro- 
jecting portion of the body part, and has a part 
engaging the locking member so that when the 
device is grabbed in an emergency, the movable 
member is depressed to act on the locking mem- 
ber so as to cause the locking member to be 
brought into its locked condition. 

7. A device as claimed in Claim 3 wherein said 
locking means comprise a pivotally mounted lock- 
ing member having at least one grip portion as 
aforesaid provided thereon to engage and grip an 
elongate element on pivotal movement of the lock- 
ing member in one or both directions, and having 
an arcuate slot therein formed with a pocket at 
least at one end of the slot, the pocket being 
adapted to receive and locate a rolling element 
located in the slot, the locking member being bias- 
sed to a position in which the, or each, grip portion 
is out of contact with an elongate element engaged 
in use with said slipper member, and a pivotally 
mounted load attachment member having a control 
surface for acting on said rolling element when 
located in said pocket, the arrangement being such 
that, when the device moves onto an inclined, or a 
vertical or near vertical portion of an elongate ele- 
ment, the rolling member moves under gravity from 
said slot into said pocket, the load attachment 
member being biassed so that when said loading 
applied thereto is removed, said control surface 
acts on the rolling element in said pocket to cause 
the locking member to pivot and bring the, or the 
respective, grip portion into locking engagement 
with an elongate member engaged, in use, with 
said slipper member. 

8. A device as claimed in Claim 1 or Claim 2 
wherein said locking means are adapted to be 
maintained in said unlocked condition as aforesaid 
when said loading -is -applied thereto in a direction 
perpendicular to an elongate member, with which 
the slipper member is engaged in use, and at 
acute angles thereto up to a predetermined maxi- 
mum acute angle. 
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9. A device as claimed in Claim 8 wherein said 
locking means comprise a body part, at least one 
locking member pivotally mounted on the body 
part and having said grip portion provided thereon, 
and a control linkage for moving the locking mem- 5 
ber between a locked and an unlocked condition, 
said linkage comprising a pair of first links pivotally 
connected together at a set of overlapping ends 
thereof with the other ends of the links having 
sliding means engaging in respective slots in the 10 
body part, the slots being elongate in a direction 
generally parallel to an elongate member engaged, 
in use, with said slipper member, and at least one 
second link pivotally connected to said other end of 
a respective first link and to a locking member so 75 
that the locking member is moved between its 
locked and unlocked conditions when the asso- 
ciated sliding means slides along its slot, wherein 
said first links project from the body part and are 
adapted to define an enclosed space therebetween 20 
enabling a load connector element to be engaged 
around the first links so that when said loading is 
applied to the first links, said sliding means move 
towards adjacent ends of said slots causing the 
locking member to move to its unlocked condition 25 
and when said loading is no longer applied to the 
first links in a generally outward direction with 
respect to an elongate member, said biassing 
means cause the locking member to be moved to 
its locked condition. 30 

10. A device as claimed in Claim 9 including a 
pair of pivotally mounted locking members and a 
pair of second links for pivoting said locking mem- 
bers respectively, in mutually opposite rotational 
directions, between their locked and unlocked con- 35 
ditions. 

11. A device as claimed in Claim 8 comprising 
a pair of slipper members for slidingly engaging an 
elongate member at spaced locations therealong, a 
common body part having a pair of locking mem- 40 
bers pivotally mounted thereon to cooperate with 

the slipper members respectively, and a control 
linkage for moving the locking members between a 
locked and an unlocked condition, said linkage 
comprising a pair of first links pivotally connected 45 
with respect to one another at a set of overlapping 
ends thereof with the other ends of the links having 
sliding means engaging in respective slots in the 
body part, the slots being elongate in a direction 
generally parallel to an elongate member engaged, 50 
in use, with said slipper members, said sliding 
means also engaging in further slots formed in said 
locking members, respectively, so that the locking 
members are moved between their locked and 
unlocked conditions when the sliding me.ans slide 55 
along the associated slots in the body part, wherein 
said first links project from the body part to define 
an enclosed space therebetween enabling a load 



connector element to be engaged around the first 
links so that when said loading is applied to the 
first links, said sliding means move towards adja- 
cent ends of said slots in the body part causing the 
locking members to move, to their unlocked con- 
ditions and when said loading is no longer applied 
to said first links in a generally outward -direction 
with respect to an elongate member, said biassing 
means cause the locking members to be moved to 
their locked conditions. 

12. A device as claimed in Claim 11 wherein 
said body part is articulated at a position between 
said slipper members to enable the device to ne- 
gotiate non-linear sections of an elongate member. 

13. A device as claimed in Claim 11 or Claim 
12 wherein said overlapping ends of the first links 
are provided with apertures which are aligned when 
the locking means is in its unlocked condition per- 
mitting a load connected to be engaged thereth- 
rough to maintain the locking means in the un- 
locked condition. 
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